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I.  INTRODUCTION 


This  final  report  is  subMitted  in  accordance  with  ELIN  A002 
of  ONR  Contract  N00014-83-C-0769  and  presents  the  work 
ar.conplished  for  the  period  15  Septewber  1903  through  14 
Septenber  1904  by  Systems  integrated,  Work  done  was  in  support 
of  acoustic  data  acquisition  and  analysis  systeMS  for  Dr.  Robert 
R.  Gardner,  Naval  Ocean  Research  and  Developwent  Activity 
(NORDA),  Code  201. 

...r/,  M  r*'  . . . 

-  *  * 

'"PThis  contract  -t^-sTfed—SystewS'IntegrAt-ed -to-perforn  a  study  of 
a]  I.  current  SEAS  acoustic  data  acquisition  and  analysis  systems 
to  determine  their  linits,  accuracies,  and  options  for 

<r'r 

inprouenents  based  on  equipwent  availability  and  cost.  Also,_Xl 

f,  -,t  , 

"fvak-e--  r  ec  OMMendat  i  ons  and  pr  o  v  £dc  guidelines  for  field 
NMBurenents  based  on  systen  capabilities  and  Mission  objectives. 


RESULTS 


]  I  . 


SysteMS  Integrated  examined  the  existing  data  systems 
operated  and  Maintained  by  the  SEAS  program  office.  This  study 
was  liwited  to  the  collection  and  processing  systems  used 
primarily  for  acoustic  research.  (A  siMilar  study  is  being 
perforMed  for  the  SPARS  Modeling  systeM  under  a  separate 
contract . ) 

> 

The  systeMS  exanined  were  the  ones  used  during  at-sea 
exercises  such  as  OUTPOST  CREOLE! ,  WESTLANT  80,  hid--Erequenc y 
Acoustics,  and  the  CHURCH  STROKE  exercises.  These  systeMS  were: 


1)  Three  Array  Pr ocessorJ-t-TAP)-^- — " 

2)  Mid-Frequency  Array  BeaMf orMerJ tMFA)  ' 


3)  Autonetics  Digital  Filters 


J 


4)  Non-acoustic  Data  SubsysteM  (NADS)^' 

&-■>>  A 


)  SEAS  Array  Processor^  4-0AP~)~ 


6)  Batch  Processing  Systen  (BATCH)  «  ,  y 


A  ('  \ 


First,  the  throughput  of  each^  systeM  was  analyzed. 
systeM  with  the  beet  throughput  was  the  SAP  systeM}  80% 
throughput  was  reached .  The  SAP  systeM  (as  with  the  TAP  systen) 
was  constructed  with  sMall  capacity  disc  drives  (!5  and  20 
Megabytes),  and  800  BPI  tape  units  at  4‘J  ips.  Another  common 


J 

The 


p i  e  c  e  of  equipment  was  the  AP120B,  a  floating  point  system.  The 
API20B  was  purchased  prior  to  1 V7fl  and  has  a  limited  capacity, 
and  is  difficult  to  Maintain  due  to  Manufacturer  upgrades. 

Although  all  of  the  SEAS  systeMS  worked  well,  Much  of  the 
equipment  is  bulky  and  is  fast  becoMing  obsolete.  For  exaMple, 
the  SAP  systeM  utilizes  2  racks  for  the  coMputors,  tape  units  and 
AP120B.  The  MFA  systeM  needs  2  racks  as  well  as  2  racks  for  the 
BATCH  systeM.  The  TAP  systeM  requires  less  space  but  its 
throughput  is  significantly  less  and  the  equipMent 
nonsuppor table . 

The  BATCH  systeM  is  used  alMOst  exclusively  for  doing 
off-line  processing.  Neither  the  SAP  nor  the  TAP  systeM  has  the 
capability  to  perform  coMplex  real-tiMe  functions. 

Based  upon  years  of  experience  with  coMputer  hardware, 
SysteMS  Integrated  believes  that  the  technology  exists  today  to 
provide  a  coMpact  "state-of-the-art"  data  collection  systeM  which 
can  provide  beamforming,  spectral  analysis,  real-tiMe  displays, 
and  on-line  signal  processing.  The  key  to  developing  such  a 
systen  is  to  buy  off-the-shelf  hardware  that  is  flexible  and 
supportable  world-wide  by  the  Manufacturer .  This  would  almost 
eliMinate  the  problem  of  hiring  several  contractors  just  to 
maintain  equipMent /systems  during  at-sea  tents.  This,  in  turn, 
will  allow  more  scientists  to  be  aboard  a  research  vessel  rather 


than  repairmen. 


System  Integrated  also  recommends  using  the  latest  disc 
technology.  The  5  and  20  Megabyte  discs  are  not  out  of  date  yet. 
Winchester  discs  are  available  up  to  132  Megabytes;  and  even 
larger  4 (I n  Megabyte  discs  can  be  used  in  the  proper  en v i.r orment  . 

The  IIP  1  000F  coMputer  systems  can  be  upgraded  to  HP  1000 
A-series  computers.  The  A-seri.es  is  roughly  10  tines  faster  and 
occupies  half  the  space. 

The  last  consideration  by  SI  in  this  task  was  the  High 
Density  Digital  Recorders  (IIDDR).  Typically,  there  are  2  HDDRs 
aboard  a  research  vessel  during  an  exercise.  Each  recorder  uses 
1  full  rack,  A  study  is  recommended  in  video  cassette  recorder 
<VC)R>  technology  to  determine  the  possibility  of  replacing  HDDRs 
with  VCRs.  This  would  save  over  a  rack  of  space.  Also,  the  cost 
of  each  VCR  is  negligible  conpared  to  the  extreme  cost  of  a  HDDR . 

In  conclusion,  Systems  Integrated  will  take  the  results  of 
this  study  and  propose  a  "sta te-of-the  ■  ar t "  combination  of  VCRs, 
beamformers,  spectrum  analyzers,  and  processing  systems  for 
future  at-sea  exercises. 
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